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MAGNETITE  OCCURRENCES  ALONG  THE 
CENTRAL  ONTARIO  RAILWAY 


BY 

E.    Lindeman 


Introductory. 

An  investigation  of  the  magnetite  deposits  along  the  Central  Ontario 
railway  was  commenced  by  the  Mines  Branch  in  V.HKt,  when  a  magneto- 
metric  survey  of  the  Belmont  iron  mine  was  made  by  B.  F.  Haanel.'  Dur- 
ing the  summer  of  1908,  H.  Frechette  made  a  niagnetometric  survey  of 
several  ore  deposits  near  Bessemer  and  Hermon,'  and  in  1909  Mr.  Haanel 
again  visited  the  district  and  examined  some  of  the  deposits  along  the  rail- 
way.' During  the  last  part  of  the  field  season  of  1910  a  magnetometric 
survey  was  made  by  the  writer,  assisted  by  W.  M.  Morrison,  of  No.  4 
deposit  at  Bessemer.  In  addition  to  this  a  topographical  and  geological 
map,  including  all  the  ore  deposits  at  Bessemer,  was  made.  During  the 
summer  of  1911  the  field  work  was  continued  and  visits  were  made  to  as 
many  as  possible  of  the  reported  deposits  of  magnetite  along  the  railway. 
The  ix)ints  visited  were  as  follows: — 


I 
I 
I 
I 

II 
V 


Blairton  mine Lots  7  and  8 Con. 

Belmont  mine Lot  19 

Maloney  mine Lot  18 

Lots  12,  13,  and  14.     " 

Lot  17 'I 

Seymour  mine Lot  11 

St.  Charles  mine Lot  19 "  XI  Tudor 

Horton  mine Lot  57 Hastings  Rd.      " 

Lot  17 Con.        XI  Lake 

Lots  19  and  20 "  IV       " 

Baker  mine Lot  18 "    XVIII  Tudor 

Emily  mine Lot  7 

Lot  8 

Coehill  mine Lots  15,  10 

Jenkins  mine Lot  17,  18 

Lots  9  and  10 

Ridge Lots  17,  18 

Lots  16,  17 

Lot  28  

Bessemer Lots  1-5 

Rankin  property Lot  10 

Childs  "       Lots  11,  12. 

Stevens         "       Lots  13,  14 

Kennedy       "       Lot  17 

Lot  30 


Belmont  township. 

11  11 

Marmora       " 

11  11 

11  11 

Madoc  " 


Bow  lake 


XIX      " 
XV      " 
VIII  Wollaston 
VIII 
XV 
H 
III 
XXVIII  Chandos 
VI  Mayo 
IX      " 
IX      " 
IX      " 
V  and  VI  Carlow 
XIII  Dungannon 


.  Lot  21 "X  and  XI  Faraday 


See  Sum  nary  Report  of  the  Superintendent  of  Mines  for  1906- 
Mines  Branch  for  litOs. 
■■    1909. 


The  Kt''»l"Ki'"'il  features  of  the  \ari()us  ore  deposits  wore  stii(lii<l  and 
represfiitativi-  samples  of  l!ie  ores  were  taken.  In  acMition  to  this,  eoinplete 
topographical  and  inaRni;toinetric  survi!ys  were  made  of  the  followinR  pro- 
perties;— 

Blaiitoa  mine, 

Beltr  nit  mine  (lopo^;raph>), 

St.  *    .arles  mine, 

Baker  mine, 

RiJue  proiK'rty, 

Coe!  ill  mine, 

Jenkins   property, 

Rankin  "  (topoRraphy), 

Childs  "  (  "  ). 

Stevens 

Kennedy       " 

Bow  l-ake     " 

In  this  work  the  writer  was  assisted  by  Messrs.  W.  M.  Morrison  and  O. 
G.  Gallagher. 

As  most  of  the  ore  deposits  visited  arc  altogether  or  partly  covered  by 
drift,  the  magnetomctric  survey  has  been  of  great  help  in  ascertaining  the 
probable  area  within  which  the  ore  is  likely  to  occur.  The  general  plan 
of  the  survey  was  as  follows:  a  base  line  was  first  laid  out,  approximately 
following  tl;e  strike  of  the  or(^  deposit,  and  carefully  chained.  .-\t  right 
angles  to  this  line,  at  iiUer\  als  of  e\er\'  ,50  feci,  cross  lines  were  run  to  the 
limit  of  the  disturtjed  field.  These  lines  were  staked  every  .')()  feet.  In 
this  manner  the  whole  area  to  be  investigated  was  laid  out  in  snuares. 
The  magnetic  observations  were  taken  with  a  Thalen-Tiherg  magnetometer. 
The  distance  between  the  points  of  observation  varied  from  2.5  to  100  feet, 
depending  upon  the  local  complication  of  the  magnetic  field.  Fhe  readings 
in  degrees  as  observed  in  the  field  were  reduced  to  values  corresponding  to  an 
angle  for  a  magnetometer  with  a  constant  of  l.H'. 

The  reduction  of  the  verti'jal  angle  was  done  according  to  the  following 
formula  :— 

tgV=k„tgV.. 


V  =  the  angle  which  corresponds  to  the  angle  V„  for  an  instrument  with 

constant  l.H. 
V„  =1       angle  observed  with  a  magnetometer  with  a  constant  k„H. 

The  isodynamic  lines  of  the  accompanying  rr.ignetic  maps  have  been 
drawn  in  a  similar  wa\-  to  that  in  which  contours  of  < '  vations  are  made. 
In  order  not  to  overload  the  map  witli  too  many  lines,  which  would  obscure 
rather  than  emphasize  the  salient  filatures  of  the  deposit,  the  10  and  30 
degree  curves  have  tieen  omitted.  The  colours  used  in  these  maus  are, 
blue  for  positive  or  north  pole  attraction,  and  yellow  for  negative  or  south 
pole  attraction,  and  the  areas  liciween  the  bounding  curves  are  laid  in 
with  appropriate  tints.  The  topographical  survey  was  done  by  means  of 
plane  table  and  stadia,  or  b\-  transit  and  stadia  v.hen  the  country  was  thickly 
wooded . 

'  I!=ljoiizuiit.il  ctjinpon'-nt  of  the  ■  .ifth'-  i!  .  jiiieiic  fi,;l(I. 


CHAPTER  I. 
LOCATION  AND  HISTORY  OF  THE  DISTRICT. 

The  iron  ore  ocrurrcnces  covcrtnl  by  the  present  report  are  situated 
along  the  Central  Ontario  railway,  between  Central  Ontario  Junction  and 
the  village  of  Bancroft,  a  distance  of  W)  miles. 

The  distance  of  the  various  deposits  from  the  railway  varies  from  12 
miles  down  to  a  few  hundred  feet. 

Some  of  the  iron  ore  deposits  in  Hastings  and  Peterborough  counties 
have  been  known  for  many  years,  and  as  early  as  1K20  an  attempt  was  tn.ide, 
at  Marmora,  to  manufacture  pig  iron  from  magnetite  taken  from  IMairion 
mine. 

The  venture  does  not  seem  to  have  met  with  any  success,  however, 
and  operations  were  discontinued. 

In  1807  the  Rlairton  mine  was  opened  up  again  and  mining  was  carried 
on  from  time  to  time  until  1S75.  In  1882  tiie  building  of  the  Ceiilral 
Ontario  railway  was  commenced,  with  the  object  of  opening  up  the  nuiner- 
ous  iron  ore  deposits  of  .North  Hastings.  At  this  time  mining  operations 
started  at  (\)ehill  and  in  several  other  places,  but  it  was  soon  found  that 
the  magnetite  contained  so  mucli  sulphur  as  to  be  unmarketable,  and  the 
mines  were  closed.  In  190t)  a  part  of  the  Bessemer  and  Barrys  Bay  rail- 
way was  built,  connecting  the  ore  deposits  at  Bessemer  with  the  Central 
Ontario  railway  at  a  point  about  one  mile  south  of  L'Amabh-  station. 
Mining  operations  were  carried  on  by  the  Mineral  Range  Iron  ('(jinpaiiy, 
until  the  beginning  of  1908,  when  the  properties  were  leasetl  to  the  C  anada 
Iron  F"urnace  Company. 

This  Company  continuefl  operations  until  April,  1910.  In  the  spring 
of  1911  the  Bessemer,  Childs,  Coeiiill,  and  Blairlon  properties  were  ac- 
quired by  a  corporation  known  as  the  Canada  Iron  Mines,  Limited.  This 
new  Company  commenced  mining  operations  at  Bessemer  in  August,  1911, 
and  intend  to  erect  in  the  near  future  a  magnetic  concentration  plant  at 
Trenton  for  the  treatment  of  their  ores.  The  total  amount  of  ore  shipped 
from  Bessemer  up  to  the  end  of  1910  was  83,55;j  tons. 


with 


CHAPTER  n. 

GEOLOGY  OF  THE  DISTRICT. 

Thf  greater  portion  of  the  area  is  <.(  riit)ifil  l)\  Arciui-an  rocks,  ronsi^t 
ins  of  crystalline  limestones,  iiiterstratilu'd  with  a  siriirs  of  paraRneisses  anc 
schists,  and  intrudwi  l>v  various  i^meous  rocks  such  as  granites,  syenites 
diorites,  amUahbros.  thitlie  denuded  surface  of  these  .Xrcha-an  nn-ks  th( 
various  si-tliinents  constituting  tlie  lowest  beds  of  the  Fahcozoic  series  hav( 
been  dcpositwl.  The  latter  are  found  in  the  most  southerly  poition  of  ih« 
area,  forming  a  more  or  less  continuous  sheet,  coverin>j  the  older  rocks 
The  crystalline  limestone  of  the  district  Kcnerally  has  a  coarse  texture  ami  i 
more  or  le.--  impure,  owing  to  \\w  prest-nce  of  various  -ilicates.  Some  of  tli( 
paraKneisses  are  likely  to  represent  alterations  of  more  or  less  highly  argij 
laceou-  s<-diments.  while  others  are  rich  in  quartz  and  sc>em  to  make  transi 
tions  to  true  quartzites. 

Associate*!  with  the  paragncisses  and  often  passing  into  them  are  darl 
coloureil  basic  schists,  which  have  been  grou|)ed  by  Adams  and  Barlow  unde 
the  general  name  of  ampiiibolitc.'  Their  chief  constituents  are  horn 
blende  and  feldspar,  but  pyroxene  and  biotite  often  take  the  place  of  th 
hornblende  in  part. 

The  granites  of  the  area  generally  have  a  coarse  texture  and  are  gre 
to  reddish  in  colour.  They  show  for  the  most  part  a  distinct  foliatioi 
though  in  many  places  the  foliated  structure  gives  way  to  a  granitoid  on« 
and  every  stag*?  of  transition,  from  a  typical  granite  to  granite  gneiss,  ca 
be  seen. 

The  syenites  have  a  coarse  texture  and  are  of  a  reddish  coloiir,  thei 
chief  constituent  being  a  red  feldspar.  They  often  seem  to  grade  into  tli 
granite  and  granitic  gneiss  and  there  is  good  reason  to  believe  that  the>'  ai 
simply  a  differentiation  phase  of  the  granite  magma. 

The  gabbros  or  diorites  have  all  the  character  of  great  basic  intrusior 
and  are  generally  perfectly  massive.  Like  the  granite  and  syenite,  they  ci 
through  the  limestone  and  associated  gneisses  and  schists,  sending  dykeiil 
masses  through  them  holding  inclusions  of  the  same. 

'Sec  Memoir  No.  l>  uf  the  Gtologicil  Survey,  Canada. 


CHAPTER  111. 
ORE  DEPOSITS. 


The  magnetites  of  the  district  may  be  divided  into  two  groups:  - 

(1.)  Magnetite  occurring  along  or  near  the  contacts  of  limestones  and 
schists  with  various  igneous  riKks. 

(2.)  Titaniferous  magnetite  associatefl  with  gabbro  eruptives. 


Contact  Maftnetlte  Deposits. 

This  type  of  ore  (Kcurs  as  steeply  dipping  lenses  and  irregular  masses 
interbanded  with  cr>  stalline  limest:me  and  various  schists  aUmg  or  adjacent 
to  the  contact  of  the  latter  with  some  igneous  rock,  generally  diori  e.  Asso- 
ciated with  the  nagnetite  are  numerous  ferrugit.ous  silicates  such  as  pyro- 
xene hornblende,  epidote,  an<l  garnet.  Usually  a  considerable  amoun  of 
calcite  is  also  present.  The  association  of  the  magnetite  <  eposits  with  igne- 
ous rocks  along  the  contact  of  crystalline  limestone  and  then  frequent  cm- 
tent  of  metamorphic  minerals  would  indicate  that  their  development  and 
conce.itration  are  due  to  the  contact  action  of  the  igneous  rocks  on  the 
limestone. 

All  the  analvses,  with  one  exception,  represent  average  samples  taken 
by  the  writer  du'ring  the  field  wo'k.  It  will  be  seen  that  the  metallic  iron 
content  v  aries  in  these  samples  from  54  to  30  per  cent.  The  iron  conten  tof 
the  ore  varies,  however,  considerably  within  the  same  ore  deposit.  1  bus. 
we  often  find  rich  portions  of  the  ore  made  up  chiefly  of  magnetite  embwldtKl 
in  others  of  considerably  lower  grade  and  composed  of  magnetite,  amphibo- 
lite.  pyroxene,  epidote.  and  garnet;  while  in  other  places  the  gangue  minerals 
predominate,  practically  to  the  exclusion  of  magnetite.  The  best  c,im1  y 
of  the  ores  averages  about  54  per  cent,  but  considerable  cobbing  ,v  ould 
have  to  be  done  in  order  to  keep  the  output  of  any  of  the  iriines  up  to  that 
standard,  and  a  large  percentage  of  the  ores  does  not  contain  more  than  6y 
to  45  pe- cent,  whilf  some  contains  less.  The  sulphur  content  of  the  ores  is 
variable,  but  generally  high,  owing  to  the  presence  ot  iron  pyrites,  and  occa- 
sionally, -\s  at  C(x>hill,  pyrrhotite. 

In  some  cases  the  pvritous  portions  can  be  separated  bv  cobbing  the 
ore.  while  in  others  the  sulphides  are  so  abundant  and  so  finely  ui.tributed 
throughout  the  ore  as  to  render  its  elimination  by  such  a  proress  "nP'^^'l^'f  • 
The  phosphorus  in  the  samples  taken  varies,  with  one  exception,  from  0  Ul» 
to  0200  per  cent. 

It  is  very  difficult  to  estimate  with  even  an  approximate  correctness  the 
quantity  of  ore  axailable  in  this  district,  because  of  the  lack  of  sulhcient 
development  and  of  the  exceedingly  irregular  charater  of  the  ore  b.xlies. 
It  seems,  however,  as  if,  so  far,  this  feature  had  hardly  bc-cn  rccognueO 
sufficiently,  as  many  property  owners  assume  that  the  ore  occurs  m  regular 
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Ik-*!',  aiul  ihurcfronnTroiu-ousls  infer  tin- <<.iuiniiii\  <.l  tluMli'|).»it*t  lH,'twei>n 
wiflf  ly  Hi-paraiitl  outcrops;  in  somi-  rUM-,  most  f\aKv;<iat<(l  i-iiin.\tis  of  the 
amount  of  ore  availahk-  are  fornu-d.  Tlif  Hanu-  .-rtor  m-imms  u>  Ii.im-  1  fon 
(requvnt  in  u>iiiK  the  clip  ntHtlle.  If.  for  in-taiite,  a  f.w  Im^Ii  niaKm  tie 
readiiiL;^  liav.-  Invn  ol)tawif<l  in  some  places  lyinn  seseral  luiiulifil  or  ivcn 
thou-aiifU  of  fivt  apart,  it  has  often  ln-en  assumwl  tli at  a  (ontinuous  I  ed 
of  ore  exi-itcd. 

The  erroneousfU«ss  of  "^nrh  a  ronclusion  is  evident.  Keliahle  conclus- 
ions n-Kardirin  the  probalu  extent  of  the  ore  Ixnlifs  can  only  lie  oluaint-d 
by  takiiiK  systematic  maK"»'t'':  readin^^  sutVicientiy  dose  together,  ami  modi- 
fying and  interpreting  the  data  thus  obtained  in  the  lishl  of  other  evidence, 
geological  or  topo{;raphical. 

tkrurrences  of  magnetite  are  very  common  in  the  district:  indc<fl,  they 
are  so  abundant  that  in  certain  areas  they  may  be  found  on  every  lot; 
but  there  are  only  a  few  places  where  the  r-sults  of  our  investigation  indi- 
cate that  magnetite  is  likely  to  occur  in  si  ((uantity  as  to  render  the  de- 
posits of  ecommic  importance.  Amonjj  tiv.'se  deposits  the  following 
des<-'rve  mention : — 

No.  4  deposit  at  Bessemer,  Rankin,  and  Childs  properties,  Blairton 
mine,  Belmont  mine,  the  Ridge  property. 

On  these  properi  s  the  area  within  which  magnetite  is  likely  to  occur 
has  been  roughly  estimar«Hi  as  follows: — 

No.  4  deposit  at  Bessemer 50,000  square  feet. 

Rankin  and  Childs  properties 412,000 

Blairton  mine l.W.SOO 

Belmont  mine 4:j,000  _         _^ 

The  Ri<l«e  property 74,000 

Total 7:54,500 

Most  of  these  areas  being  drift  covered,  it  is,  however,  impossible  to  say 
how  large- a  percentage  of  them  is  actually  occupied  by  ore  i:;.lil  further 
development  has  been  done. 


CHAPTER  IV. 

PROSPECT  OF  DEVELOPMENT. 

Iron  miniiiK  ha*  in  tlu-  p.ist.  with  frw  exn-ptions,  l^-cn  r.ithci  dk 
pointing  in  tliisdistrii  t.  In  somiTast-s  tills  has*  Ixt-n  due  tnthehlKli  sulpl 
rnntrnt  of  the  oro,  in  otliers  t<»  the  irn  gular  character  of  the  ore  de|)o: 
and  the  intimate  aswM-iaiion  of  the  nuaRnetite  with  the  surro-nulinn  «ani 
and  country  rtM-ks.  Hand-pickiTiK  of  the  ore  wa-,  ih-.  rctore,  in  mmt  ca 
necessary.  This  not  only  increased  ih*-  cost  of  niiiiini;,  but  was,  In  wi 
places,  of  little  or  no  use.  From  what  the  writer  was  al)!e  to  ascertain  d 
inK  his  field-work,  it  dtx-s  not  seem  likely  that  any  one  of  the  deixisits  In 
district  could  at  the  present  time  be  profitably  mined  without  sul>niltt 
the  ore  to  a  mannetic  coiuentration  pnxess.  It  may  l>e  that  no  sir 
deposit  contains  ore  reserves  lar^e  enouKh  to  warrant  the  erection  ol  a  c 
centratinR  plant  of  sutficlcnt  capacity  to  ensure  the  profitable  worklnf 
such  a  process,  but  should  further  development  confirm  the  extu'Ctat 
which  the  result  >f  the  investigation  of  sttme  of  the  aljove-mentioned  deix) 
indicate.-,  by  a  i  onsolidatlon  of  soin',  .A  these  properties,  It  shoul<l  tte  {)ossi 
to  carry  on  mining  <'|)era'  s  on  a  sutliciently  large  scale  to  make  the  ci 
tion  of  a  large  ccicentrating  plant  feasible.  The  ores  of  tJic  abovem 
tioned  properties  are  well  adaptctl  for  magnetic  concentration.  A  large  i 
centage  of  the  ore  will  undoubtedly  have  to  be  crushed  rather  fine  In  cr 
to  get  a  satisfactory  separation  of  the  magnetite  from  the  aswKlated  feanf 
minerals,  but  this  is  not  necessary  In  all  cases,  and  some  of  the  ore  car 
made  marketable  simply  by  submitting  it  to  a  magnetic  cobbing  process 
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CII\PTER  V. 

DESCRIPTION  OF  MAGNETITB  OCCURRENCES. 

Blairton  Mine. 

The  Blairton  iron  mine  is  situated  on  lot  8,  conresstion  I.  township  of 
Belmont.  PeterlM)rough  rounty.  at  the  southwest  ewl  of  (row  lake,  aliout 
5  miies  west  of  the  village  of  iNlarniora  and  about  '.\  miles  northeast  of  Blair- 
ton station  on  the  main  line  of  the  Canadian  I'arifu-  railway. 

The  first  mining  operation-,  at  Blairton  date  back  to  1820,  when  ore 
was  mine<i  ami  taken  across  Crow  lake  to  Marmora,  where  furnaces  and  a 
foundry  had  been  built.  The  venture  was  not  successful,  however,  and  oper- 
ations wtTe  fliscontinucd  after  the  plant  had  ciiangeil  hands  several  times. 
In  18fi7  tl)<!  Blairton  mine  was  reoixined  by  the  CobourK,  PeterlxKou^'*  -ind 
Marinor.i  Railway  and  Mining  Company.  The  ore  was  hauled  by  ran  to 
Trent  bridge,  or  the  "Narrows,"  as  it  was  then  known,  a  distattce  of  9 
miles.  Here  it  was  loaded  on  scows  and  towed  down  the  Trent  river  and 
Rice  lake  2'*  tnik's  to  Harw(j<Kl,  from  where  it  was  iiaulwl  by  rail  to  Col)ourg, 
a  distance  of  I.')  miles.  From  ColKJurg  the  ore  was  shipped  to  Charlotte 
and  «>th  r  American  points. 

According  to  the  books  of  the  Company,  12,747  gross  tons  were  sliipped 
1.1  1808,  and  15.440  tons  in  1869.  From  November,  1872,  to  the  end  of  Scp- 
temlK'r  of  the  following  year,  4,.58G  tons  of  ore  are  reportetl  by  Mr.  J.  E. 
Aunger  of  Blairton  to  have  been  shippcfl.  The  mine  was  worked  contm- 
uously  from  18fi8  to  1875,  but  no  information  regarding  the  total  amount  of 
ore  mined  d'  ring  this  period  is  available.  The  cost  of  mining  is  reported  to 
have  been  .ibout  SI. 25  per  ton.  and  the  transportation  charges  from  the 
mine  to  Pittsl  rgh  $4.  Notwithstanding  the  excessive  cost  of  transporta- 
tion, mining  rations  could  be  carritni  on  with  some  profit  on  account  of 
the  liigl  price  of  iron  ore.  A  change  in  the  iron  ore  market,  however,  soon 
took  place  and  lower  prices  prevailed.  This  fact ,  coupled  with  an  increased 
duty  on  l.on  ore  going  into  the  United  States,  prevented  o()erations  from 
being  carried  on  profitably,  and  the  mine  was  closed  in  1875.  Since  then,  no 
attempt  has  been  made  to  recommence  work,  and  at  the  present  time  all  the 
old  workings  are  filled  with  water. 

The  area  embraced  in  the  accompanying  map  (185A)  is  chiefly  occupied 
by  Archaean  rocks  made  up  of  dark-coloured  hornblende  and  chlorite  schists 
and  crystalline  limestone  in  contact  with  diorite.  The  general  strike  of  the 
stratified  rocks  is  about  N.  15°  VV.  with  a  steep  dip  towards  the  cast.  In 
several  places  beds  of  limestone  underlain  by  conglomerate  and  constitut- 
ing the  lowest  strata  of  the  PaUeowic  series  are  found  overlying  the  .^rchxan 
rocks.  In  the  conglomerate  small  pieces  of  hematite  are  often  found  em- 
bedded. The  main  deposits  consist  of  magnetite.  They  occur  in  the  older 
Archaan  rocks  along  the  contact  of  the  crystalline  limestone  with  the  diorite. 

The  hornblende  and  chlorite  schists  are  found  in  the  northwest  part  of 
the  area  outcropping  in  several  olaces  aloni{  the  shore  and  on  the  north  and 
northwest  sides  of  the  big  hill  near  the  lake.      1  hey  often  show  a  porphyr  itic 
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texture,  with  plu'iiocrysts  of  feldspar  in  a  dark  fine  Krained  pround  n 
East  f)f  tliese  sciiisis  and  ninfornialile  to  tlieir  iK-Miii^  plane  lies  a  he 
(Tyslalliiie  lime>tc)ne.  Farther  east  tiie  greater  [)arl  of  the  area  is  occii 
!)>■  diorite. 

Tiic  latter  generally  has  a  coarse  striirliire,  but  becomes  so  fine  ura 
rear  its  contact  witti  the  crystalline  limestone  as  to  make  it  impossihl 
distinguish  with  the  nakerl  eye  the  chief  mineralogical  constituents  of 
rock.  Kpidote  is,  however,  often  present,  and  iron  pyrites  is  also  of 
(juent  occurrence.  The  magnetite  occurs  associated  with  this  light  g 
inetamorphic  rock.  In  some  parts  of  the  field  it  is  foimd  in  well  del 
layers  interstratified  with  the  rock;  in  others  finely  disseminated  tlirougl 
the  same. 

The  (juality  of  the  ore  may  best  be  judged  from  the  following  ana 
representing  an  average  sample  of  the  ore  taken  across  the  ore  bod; 
the  north  side  of  pit  No.  3: — 

Iron  50  10    per  cent. 

siiica.sio..' 9-88       ;; 

Phosphorus 004G 

Sulphur 1'42  " 

Titanium,  TiO, 0  10 

Lime 3 '52  ^^ 

Magnesia 1  '('4  __ 

Alumina l'7'i 

Judging  from  the  magnctometric  survey,  the  ore  occurs  iii  two  sep; 
areas  On  the  more  southerly  of  these  areas  ore  has  been  mined  fron 
open  pits  N-.  1  and  No.  2.  The  total  area  of  these  two  pits  is  2 
square  fei't.  The  depth  of  pit  No.  1  is  125  feet.  By  a  diamond  drill 
the  deposit  has  been  proved  to  a  depth  of  550  feet. 

The  other  area  ha^  been  opened  up  by  a  large  opeii-cut  on  the  hi 
near  ("row  lake.  Judging  from  the  magne'.ometric  survey  (see  map 
the  total  lengtli  of  this  deposit  may  be  roughly  estimated  at  about  560 
its  northern  end  extending  about  l.'?0  feet  under  the  lake.  On  the  hi 
immediately  west  of  the  open-cut  several  strongl\  positi\;e  magnetic  f 
alternating  witli  some  strong  negative  ones,  indicate  an  irregular  dist 
tion  of  the  magnetite  throughout  the  rock. 

Tlie  total  area  within  which    ore  is  likely  to  occur  in  this  part  o 
field  is  roughly  estimated  at    128,000  ^(luare  feet,  but  no  doubt  a 
percentage  of  thi.:  area  is  occupied  ))>'  barren  rock. 

The  Belmont  Iron  Mine. 

The  Belmont  iron  mine  is  situated  on  lot  10,  c<incessi(.n  I.  of  Boh 
Peterborough  countv,  about  S  miles  nortlieast  of  Marmora.  It  is  conn 
with  the  Central  Ontario  railway  by  a  branch  liiu:  known  as  tiie  On 
Belmont,  and  Northern  railway.  Th('  disumce  from  the  mine  to  th 
tario,  lieltnonl,  and  Northern  junction  is  ',f5  miles.  The  workincs  art 
ated  in  a  flat  of  low  t;round  anil  consist  of  two  open  i)its  and  a  shaft, 
principal  mining  operations  liave  been  lonluied  lo  [)it  No.  1  \see  a 
panying  maps  18(j  and  18t).\).     The  i>it  is  of  irregular  shape  and  has  a  1 
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of  about  220  f^-el  in  a  north  and  south  direction,  with  a  widlli  ranjiinK  from 
40  to  70  fet-t.  The  (kT'tli  "f  ''>f  P't  '^  from  :i  to  20  iec-t.  About  la  feet 
north  of  pit  Xo.  1  tlie  main  shaft  is  beiiiK  sunk.  The  de|nh  of  the  shalt, 
at  the  time  of  tlie  writer's  visit,  was  32  feet  and  from  its  bottom  a  c.riU 
3''  feet  long  was  said  to  have  been  driven  under  pit  No.  1.  1  it  No.  -, 
called  the  Nickel  pit,  is  situated  about  100  feei  southeast  of  pit  No.  1. 
It  is  about  00  feet  long  and  40  feet  wide,  with  a  depth  ranging  from  o  to  b 
feet. 

The  ore  consists  of  maijnetite  associated  wi^h  pyroxene,  chlorite,  and 
some  calcite.  It  occurs  along  the  contact  of  crystalline  limestone  and  dior- 
ite  A  few  outcrops  of  crystalline  limestone  are  seen  on  the  south  wall  ot 
nits  No  1  and  No.  2,  while  the  diorite  is  well  exposed  on  the  small  knolls 
west  of  the  railway  track.  The  character  of  the  diorite  vanes  from  a  grey, 
medium  grained  rock,  made  up  chiefly  of  hornblende  and  feldspar,  to  a  dark 
cuarse  grained  variety,  the  chief  constituent  of  which  is  hornblende  carry- 
ins;  sonie  magnetite  and  iron  pyrites.  The  west  part  of  the  area  embraced 
bv  the  map  \f  occupied  by  dark  coloured,  fine  grained  rocks,  generally  with 
a'schistose  structure.  Similar  rocks  are  also  seen  in  several  places  on  the 
knolls  east  of  the  railway  track,  where  they  are  found  as  fragments  of  vary- 
ing size  embedded  in  the  younger  diorite. 

The  character  of  the  iron-beating  formation  varies  consideralily.  In 
some  places  it  consists  of  almost  pure  magnetite,  in  others  of  a  rnixture  ot 
magnetite  and  gangue  minerals,  chiefly  pyroxene  and  chlorite;  in  other  places 
again  the  latter  minerals  prevail  almost  to  the  exclusion  of  the  magnetite. 
Iron  pyrites  is  frequently  seen  throughout  the  ore. 

The  following  analysis  represents  an  average  sample  taken  by  the  writer 
across  pit  No.  1  at  the  north  end  :— 

Iron  5120    percent. 

Silica 1210       ;; 

*"  losphorus 0032         ^^ 

Sulphur 034 

Titanium,  TiOj 0  10 

Lime,  CaO -iS? 

Magnesia,  MgO 3  93 

Judging  from  the  magnetometric  survey  (see  map  186),  confirmed  by 
a  few  natural  exposures,  the  area  within  which  the  ore  is  likely  to  occur 
may  be  roughly  estimated  at  43,000  stiuare  feet,  but  a  large  percentage  ot 
this  area  is  undoubtedly  occu'.ied  by  barren  rock. 

The  Maloney  Mine. 

On  lot  IS,  CMiicessiMn  I,  of  Marmora,  a  few  hundred  feet  south  of  the 
Ontario,  Belmont,  and  Northern  railway,  a  deposit  of  magnetite  has  been 
exposed.  The  workings  consist  of  two  open  pits  and  a  stripping,  t^^'tween 
the  three  workings  a  magnetic  attraction  exists  for  a  di,tance  of  about  JW 
feet.  The  uio  !>odv,  as  cxp.):^ed  ill  the  main  pit,  ?!vr,vs  a  width  ot  .-ibout  15 
feet.     It  consists  of  magnetite  mixed  with  a  considerable  amount  ol  gangue 
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minerals.    An  average  sample  of  the  ore  taken  by  the  writer  gave  tl 
lowing  analysis: — 

Iron 47 

Insoluble 21 

Phosphorus 0 

Sulphur 0 

Titanium,  TiO, 0 

On  the  hill  immediately  south  of  the  workings,  numerous  outer 
gabbro-diorite  can  be  seen,  while  an  outcrop  of  crystalline  limeston 
observed  near  the  railway  track  to  the  north. 

Lots  12,  13,  14,  Con.  I,  of  Marmora. 

The  greater  part  of  lots  12,  13,  and  14,  con.  I,  of  Marmora,  isoci 
by  a  coarse  grained  gabbro-diorite,  cut  in  the  most  intricate  mam 
a  red  granite  and  pegmatites.  Along  the  contact  with  the  latter  rock 
netite  in  small  quanti>="«!  is  found  in  several  places  disseminated  throu 
gabbro-diorite.  Whc  ,  he  magnetite  has  been  found,  the  magnetic  i 
tion  is,  however,  very  feeble  and  the  discoveries  so  far  made  are 
economic  impwrtance. 


Lot  17,  Con.  II,  of  Marmora. 

On  a  hill  running  east  and  west,  on  lot  17,  con.  II,  of  Marmot 
test  pits  have  been  sunk  about  150  feet  apart,  showing  some  magneti 
seminated  throughout  a  gabbro-diorite  similar  in  character  to  tha 
on  the  Maloney  property.  The  distance  from  the  workings  to  the  O 
Belmont,  and  Northern  railway  is  about  500  *^eet. 

An  average  sample  of  the  iron-bearing  rock  gave  the  fol 
analysis: — 

Iron. 34 

Insoluble 43 

Phosphorus 0 

Sulphur 0 

Titanium,  TiO, 0 
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Seymour  Mine. 

The  Seymour  mine  was  one  of  the  earliest  producers  of  iron  on 
district,  but  has  been  abandoned  for  many  years.  It  is  locatecl  on  i 
half  of  lot  11,  con.  V,  of  Madoc,  about  4  miles  north  of  the  village 
name.     The  old  shaft  is  said  to  be  125  feet  deep. 

The  old  open-cut  has  a  length  of  about  200  feet  with  a  width  i 
from  IS  to  2r>  feet.  The  ore  consists  of  a  fine  gr.iined  masrnetite.  ass 
with  chlorite,  pyroxene,  and  hornblende.  It "  -rounded  by  a  laru,e 
eruptive.     The  magnetic  attraction  near  *  kings  is  very  v/eal 
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St.  Charles  Mine. 

The  St  Charles  mine  is  situated  on  lot  10.  con.  XI.  of  Tudor,  abou^ 
l,.lf  ^  mile'  west  of  McDonald  sidins  on  the  Ciutrat  Ontario  radway. 
ThcNv<.rknusa;nsist.,ll.ve..,u'n  pits  (see  acrompany.nK  maps,    1S<   anu 

87aV     The  ore  is  niap,etite,  ass..ciated  with  mure  or  less  ^an^uc'  .nmorals. 

uch  as  parnet.  hortd.l.  nde,  ps  roxenv.  and  caUi.e.  It  .K-,-urs  alon,  the  con- 
tact o  rrvstalline  linuslone  with  a  medium  to  hnc  uramed  dion  o.  Hiere 
Ire  aca.«linR  to  tlu-  plan  .,f  the  maRnet.Mnetru-  survev  t hr.e  deposits  on 
d,e  orone  tv  On  the  principal  .k-p  ,sit  pit.  N.^s.  and  2  have  been  made. 
Srong  magnetic  disturhanc.;  exist  along  the  hillstd.  tor  a  .l.stance  of  .520 
Set  The  total  area  within  which  magnetite  is  hkely  to  occttr  is  roughly 
est  mated  at  i:J,500  square  feet.  A  considerable  portu.n  of  this  area,  how- 
cir  contains  ore  which  is  either  too  low  in  iron  or  has  too  much  sulphur 
to  be  suitable  for  iron  smelting  without  previous  concentration. 

An  average  sample  taken  by  the  writer  across  the  ore  body  at  open- 
cut  No.  2  gave  the  following  analysis:— 

Insoluble 3185    per  cent. 

Iron 4200 

Phosphorus 0  080 

Sulphur 0  832 

During  the  season  of  1900,  3,000  tons  of  ore  are  reported  to  have  been 
shipped  from  this  property  to  the  Hamilto.  -n-^e      The  iron  content 

of  this  ore  varied  from  57  to  60  per  cent,  wh;  ..phur  ranged  from  0  5 

to  1  per  cent. 

Baker  Mine. 

The  Baker  mine  is  sitiiated  on  lot  18,  con.  XVIII,  of  Tudor,  about  If 

miles  west  of  Ciilmour  station. 

The  workings  consist  of  three  open-cuts  and  a  numb-r  of    test  pits 

on  the  eastern  slope  of  a  ridge  running  north  and  south.      The  ore  is  a  hue 

"  a  ned   magnetite,   intermixed   with   a  large   amount  of   gangue  ma  ter. 

iX  pyroxene  and  chlorite.     It  occurs  along  the  contact  of  crystalline 

imesi'oiH    and   diorite.       Iron   pyrites   is   of   common   occurrence   in   the 

ite     s  well  as  throughout  the  ore.     Judging    r..m  the  accompanying 

a'"et  .metric    map  (see  map  188),  the  ore  occurs  in  small  detaciied  bodies 

o  t<^kets.     The  largest  area  of  strong  magnetic  attraction  is  tound  arr.und 

open-cut  V...   1.     The   elevelopir.ent  work  done  here  has,  however,  so  far 

failed  to  reveal  anv  ore  of  economic  importance       1  he  ore  body  op-med  up 

by  open-cut  No.  2'has  a  width  of  about  2.^  leet,  hut  the  magre  ometnc    ur- 

vev  imli,a,es  that  it.  .•xtent  is  very  small.     W<„-k,ng  No.  .5  shows  any!   e^ 

small  pocket  <.l  magne.ite  along  the  contact  of  crystalUne  lune.ume  aitd 

diorite. 

An  average  sample  taken  across  the  ore  body  at  opejt-cut  No.  2  gave 
the  following  analysis:  — 

insoluble :57   10    percent. 

Iron •^^■'Z' 

Piiosphorus 0  iU  ^^ 

Sulphur '^  '-^^ 
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Lot  28,  Con.  I,  of  Chandos. 

On  lOt  28,  con.  I,  of  Chantli's,  an  opon-cut,  .W  by  21  fi-i  t,  ha- 
made  into  a  liill,  i-vpusiiiK  a  dark  coloun-d  amphiholito,  a>-;niiatiKl 
some  rna^jni'titf.  MaRiKtir  indications  of  several  other  depusils  i 
iniincdiaic  vicinity  were  also  noticed,  hut  they  all  ai)peareti  to  be  o 
sn':  11  extent. 

The  Emily  Mine. 

The  Emily  mine  is  sitiiatwl  fni  lot  7,  con.  XIX,  of  Tiidor.  ab< 
miles  northeast  of  dilmour  station.  Chapman,  in  the  'I'ransactii 
the  Royal  Society  of  Canada,  188."),  section  III,  p.  12,  describes  thi 
magnetic  ore  deposit  of  considerable  e.xtent.  He  says:  "T!ie  e; 
ore  rises  in  a  series  of  ledges  from  the  level  of  tlie  ground  to  a  height  « 
150  to  ISO  feet,  and  extends  over  a  sjxice  of  at  least  1,000  feel  in 
by  100  feet  in  breadth."  This  could  not  be  verified  by  the  writei 
lot  7  a  somewhat  abrupt  ridge,  chiefly  made  up  of  a  coarse  grained  gi 
was  found.  A  large  open-cut  had  been  made  into  the  hillside,  show 
places  some  small  patclies  of  magnetite  heavily  intermixed  with  j 
matter.     The  magnetic  attraction  around  the  open-cut  is  also  very  irn 


Lot  8,  Con.  XV,  Tudor. 

On  the  east  .-^ide  of  a  ridge  running  approximately  north  and  so 
lot  8,  con.  XV,  of  Tudor  township,  several  strippings  have  been  made 
ing  a  grey  granite  in  contact  with  chlorite  and  hornblende  schist.  As 
ed  with  the  schist  are  narrow  bands  of  magnetite.  The  magnetic  atti 
is  rather  strong  in  places,  but  none  of  the  workings  has  so  far  reveal 
ore  body  of  sufficient  size  to  be  of  economic  importance. 


Coehill  Mine. 

This  mine  is  situated  on  lots  15  and  16,  con.  VIII,  of  Wollasto 
is  connected  by  a  branch  line,  7  miles  long,  with  the  Central  Ontar 
way  at  Ormsby  Junction.  The  distance  by  rail  from  the  mine  to  1 
is  73  miles. 

Mining  operations  at  Coehill  were  begun  in  1883  and  were  car 
for  two  years.  During  this  time,  80,000  to  100,000  tons  of  ore  are  r( 
to  have  been  mined.  On  account  of  the  high  sulphur  content,  rei 
the  ore  unsaleable,  mining  operations  were,  however,  discontinued  i; 
and  a  large  percentage  of  the  ote  mined  is  still  lying  in  stock  piles  at  th 
In  1885  Mr.  Coste  reports  the  depths  of  the  three  shafts  to  be  :  Ni 
feet;  No.  2,  l.SO  feet;  and  No.  3,  100  feet.  In  1901  about  10,000  ton 
are  reported  to  have  been  shipped  from  the  stock  piles.  All  the  ok 
ings  are  now  filled  with  water.  The  main  ore  body  is  well  exposed 
hill  north  of  the  railway  track  by  two  open  pits.  The  general  trenc 
formation  is  northeast-southwest,  with  a  dip  of  about  50  degrees  t 
the  southeast.  The  deposit  seems  to  form  part  of  a  limestone  ampi 
series,  locally  enriched  in  iron  by  the  intrusion  of  syenite,  which  c 
scries  in  the  most  intricate  m.anner.     The  ore  consists  of  a  fine 
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maBni-titc,  aworiatcl  uilh  homhlcixk-.  pyn.x.n...  aiul  caUii.-.     ''»'»;" 
SS-i  .  r  .tratifu-!  aj-iuarana-  paralUl  tu  tl..-  -tuU-.  .Ins  h  .Iu.-  to  , 
va  iat  .  n  in  tin-  nlaliv.  .a.mn.nt  of  ihi-  cmsiiuuni  m.n.ralH  |,r.s..nt.     Some 

andlmrnhii-  .1. .  Tlu-  av.Ta«o  sulphur  c.nt.ul  ..f  t  ,.•  or...  \mU  a  .  onsu  - 
^  ,  Tn  oun  -f  iron  pyriu-.  an.l  pyrrhotiie  Uinu  .l..sfmuuU.-<l  ihroijKi.out 
ih'  orJ!  An  avi-raKC  sample  taken  across  the  ore  b.xly  tave  li.e  following 
analy  is : - 

Iron ■*7'-*      percent. 

Insoluble :»0  'JO 

Sulphur f^,f\  .. 

I'hospliorus "  ""» 

The  main  dop,.sit  on  which  shafts  ,na.  2  and  3  have  b.H-n  sunk  ha^  a 
lenKth  of  about  550  feot.  with  a  width  varying  ro.u  2.>  to  -0  eet  n  a.ld  - 
lengui  oi  a  several  other  Jeposits  all  covere<l  by  drift.     It 

Sbe  tn  f  om  the  magn«tric  map  (Tee  map  190).  that  the  deposit 
on  w  ich  "ha ft  No.  1  hasVn  sunk  is  of  very,  small  extent  and  d.«s  not^ 
Jl  hV,  been  sunrK)sed  connect  with  the  mam  deposit.  The  map  a  so 
^1  otr  several  oXriong  magneti,  area,  nor-h  of  the  "jain  c.re  b.  y 
m-  strong  magnetic  attraction  noticc-d  in  a  few  places  suuth  of  the  work- 
ings is  likely  caused  by  the  large  strxk  piles  of  ore  situated  there. 

! 

I  The  Jenkins  Property.  ^ 

f  ''I 

The  b^nkin.  property  is  situated  on  lots  17  and  18.  con.  VIII.  of  Wollas- 
ton  and  adioins  the  Cc^i.ill  property  to  the  east  Most  of  he  area  is 
drift  covcrc,  and  the  iron-bearing  formation  has  been  exposed  ...  on  y  a 
few  p'aces  T^e  main  work  has  lH=en  done  on  ot  18  and  consists  of  a  shallow 
L.^n  nit  ISO  feet  lonK.  with  a  maximum  width  of  about  40  feet.  S.me 
nmneti\V  assiiatS  w  th  hornblende  and  pyro.xene  is  exposed  in  tins  p.  . 
rVc^KmilaTTharacter  has  also  been  expcscnl  in  other  pus  and  stripping^ 
^helocSns  of  which  are  shown  on  the  accompanying  map  (see  map.  190 
and  190A). 

The  following  analyses  represent  two  average  samples  taken  across  the 
exposed  ore  bodies: — 

I.  II. 

Iron  4608       4950 

IfiLrus:;::;::::::::;:.   ol^  ooae 

Sample  No.  1  was  taken  from  the  main  pit  on  lot  18,  while  No.  2  comes 
from  one  of  the  pits  on  lot  17. 

The  magnetic  attraction  of  the  area  is,  as  shown  by  the  accon-panying 
map  verHrreg  lar,  changing  within  small  areas  from  strong,'  positive  o 
s'r'o'neneyUvl  intensity.  fnJcating  an  irregular  and  pockety  ,<^^'f  ;'-^'- 
of  thi  magnetite  in  the  .ountry  rock.  This  is  well  confirmed  >,  the  o,h>.. 
pit  on  lot  18. 
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The  Ridfte  Property. 

The  property  reforrtcl  to  iiridfr  thin  name  h  Mituated  ni-ur  Ridgr 
office,  about  lH  mil«'"«  south  <»f  Corhill,  and  iii<hnl<'s  lots  17  and  \> 
III,  ami  lots  Hi  anil  17,  roii.  Il.of  Wollaston  lownshin.  Tin- ariM  is  h 
drift  rovcri'd,  and  th»'  only  rxposurt'  of  m.iKnt'iiti'  ho  far  found  i-i  >iiiua 
lot  17,  ((»n.  11.  HiTi'  a  thill  band  of  m.innctitc,  lyiiiK  in  mica  and 
blende  sthjst,  has  Ui-n  rt  \iali-<l  by  stiipiiinv;  at  thf  I(h>i  of  ilie  hill.  F 
up  the  hill  side,  a  niutainorphir  riKk,  rliirfly  made  up  of  gariut,  i«  m 
contact  with  the  name  itchist. 

On  lot  18,  con.  Ill,  a  test  pit  is  rc|)orte<l  to  have  Iwcn  sunk  tli 
clay  to  a  depth  of  27  fiel,  without  rcarhinn  U-il-rock. 

The  accompanying  magnetomctrif  map  siiows  that  there  is  a  coi 
able  magnetic  attraction  on  this  property,  extending  in  an  east  ant 
direction  for  about  hall  a  mile.  On  this  stretch  several  d<-tarho<l  art 
found,  which  have  a  magnetic  attraction  of  GO  degrees  or  more.  Tl 
largcsit  occupy  a  total  area  of  al«)ut  74,000  square  feet,  and  seem  to  w 
further  investigation  in  the  form  of  diamond  drilling. 


Lota  19  and  20,  Con.  IV,  Lak«. 

East  of  Whetstone  lake,  on  lots  19  and  20,  con.  !V,  of  Lake  tow 
small  patches  of  magnetite  are  found  associated  witli  amphibolite.  S 
openings  have  been  made  along  a  ridge  running  north  and  south  w 
revealing  any  ore  Ixxly  of  economic  imiwrtance. 


Iron  Ore  Deposits  at  Bessemer. 

The  iron  ore  deposits  at  Bessemer  are  situated  on  lot  1 ,  con.  VI I ,  ai 
2,  3,  4,  and  .5,  con.  VI,  of  Mayo  township. 

The  first  discovery  of  ore  at  Ressemer  dales  backfto  ISUH,  and  ii 
the  Mineral  Ran^c  Iron  Miniii;<  Company  was  organized  by  Mr. 
Farnum  to  take  over  certain  in)n-i)eariiig  properties  in  tin-  towiisli 
Dungannon  and  Mayo. 

The  first  shipment  of  ore  was  made  in  l!)()l,  tlie  ore  bein-  haul 
team  to  L'Amalile  station,  a  distance  of  al'out  .">  miles.  In  KHKialiram 
called  the  Bessemer  and  Harrys  Hay  railway,  w.is  built,  loiuiectii 
village  at  Bessemer  willi  the  Central  Ontario  nilw.iy,  al  a  point  al 
mile  south  of  L'Amable  station.  Mining  oiK'ralious  were  urried  on  1 
Mineral  RauRC  Iron  Mining  Company  until  the  beginning  ot  lOOS,  wh 
properties  were  leased  to  tJie  Caiiad.i  Iro.i  I'urn.ui'  Conipaiu. 
Company  continued  operations  until  Ai)ril,  1010.  wluii  llic  lease  was'  al 
to  expire.  In  the  spring  of  1011,  the  Bessemer  pro|>erties  wcr*'  ac( 
by  the  Canada  iron  Mines,  Limited.  Tlii^  Com(>aii\  odumeiHeii  i 
operations  at  Bvssemer  in  August,  1911.  and  is  now  erecting  a  ma 
concentration  i   ant  at  Trenton,  for  the  treatment  of  the  ore. 
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The  following  table  ^ivcs  the  total  amount  of  ore  sliipped  from  these 
properties : — 

1901 3,000  short  tons. 

1902 l,:{9ti  " 

1903 50  •• 

1904 

1905 

1906 2,500  " 

1907 20.t;(iO  " 

1908 28.95(i  " 

1909 19,035  " 

1910 7.350  " 

Total 83,553  " 


The  distance  by  rail  from  Bessemer  to  Trenton  is  83  miles. 

The  area  embraced  by  the  accompan\ing  map  (191A)  is  und'  lain 
chiefly  by  granite  gneiss  and  a  limestone-amphil)()lite  series. 

The  ore  deposits  occur  as  isolated  lenses  of  varying  extent,  associated 
with  the  limestone-amphibolite  series,  along,  or  adjacent  to,  the  granite 
contact. 

The  general  strike  of  the  formation  is  northeast -southwest,  with  a  steep 
dip  towards  t'  e  southeast,  averaging  about  00  degrees.  The  ore  consists 
of  a  fairly  coarse  grained  magne  >e.  Its  (luality  varies  greatly  in  different 
parts  of  the  deposits.  In  come  Cu--,es  a  clean  magnetite  of  iiigh  iron  content 
is  observetl;  in  others,  the  niagnclito  is  closely  associated  with  garnet, 
hornblende,  epidotc,  and  calcite.  and  the  ore  often  appears  to  oass  gradually 
into  such  ganguc  minerals. 

The  best  ((ualily  of  the  ore  averages  alioui  5t  [ler  cent  of  iron,  but 
considerable  ctjbbing  has  to  be  done  in  ordir  to  keep  it  up  to  that  standard, 
as  a  large  perceniage  of  the  ore  does  not  average  more  than  40  to  48  per 
cent  of  iron. 


This  latter  ore  has  so  l.ir  been  relegated  to  the  waste  dumps,  or  left 
in  the  mine.  Locally,  stringers  and  patches  of  iron  pyrites  are  found, 
but  by  hand  cobbing  the  ore  it  lias  been  posssible  to  keep  tl.e  sulphur  down 
to  somewhere  near  007  per  cent.  The  jjercentageof  phosphorus  is  very  low, 
averaging  from  UOIO  lo  0025  per  cent. 

.'Vn  average  analysis  of  the  shipping  ore,  given  by  the  Canada  Iron  Fur- 
nacf  Company,  Midland,  Ontaiio,  is  as  foi.      ;: — 

Metallic  iron  (Fe) 54  29    per  cent. 

Lime (CaO) GSG 

Magnesia..  .    (MgO) r35  " 

Alumina {.MOO 202 

Silica (SiO.) 984 

Phosphorus  .(P) 0-010 

Sulphur (S) 0062 


IS 

An  av.raL'r  a^aK^i^  <>i  '.''  larluads  sbii^ind  t..  Mulhuul  diirin     I'.HH  is 
as  fnllow-;:  • 

Iron ■"'^■*'      [wrcont. 

Siilpliiir I'  •'"■■' 

I'lios!)li()iiu 0  022 

Two  avcravH-  ■samples  of  clisranl;.'<l  (^rc  taken  l)y  the  writer  iroin  \.i. 
4  mine  gave  the  loUowinii  analysis;  — 

No.  1.  No.  2. 

^!itallic  iron,  Fe 47  70    per  ceat.         12  oO  per  rent. 

Lime 8-7:>        "  i:vo,) 

Maanesia 4  07  ;;  2  .SO         _^ 

Alumina 2:M  -  . 

Silica l.V;U)  "  1     20 

Fliosphorus 0  004  '•  0.0 

Sulphur 0  03  "  0  30 

The  ore  Ixxlies  occur  in  four  groups,  wliich  have  been  .lesignated  on  the 
map  as  No.  1,  No.  2,  No.  3,  and  No.  4.     (See  maps  101,  191  A.) 

The  magnetometric  survey  made  on  the  south  half  of  lot  1,  con.  \  II, 
indicates  the  presence  of  a  number  of  small  ore  lenses.  On  one  of  these  a 
pit  has  been  sunk,  and  a  small  .iiiantity  of  ore  removed.  The  ore  is  badly 
mixed  with  gangue  minerals,  cliiell>   hornblende. 

The  other  deposits  indicated  by  the  magnetic  map  on  this  lot  are  all 
drift  covered. 

On  lot  No.  2,  con.  VI,  an  open-cut,  known  as  No.  2,  has  been  made  a 
short  distance  north  of  the  railway,  revealing  some  magnetite  interniixed 
with  various  gangue  minerals.  The  magnetometnc  survey  indicates,  how- 
ever, ihis  deposit  to  be  a  mere  pocket.  It  also  indicates  the  presence  of  a 
few  other  small  deposits  east  of  No.  2. 

No.  3  mine  is  situated  on  lot  3,  about  1,300  feet  east  of  No.  2.  It  con- 
sists of  two  open  pits,  which  have  !)wn  opened  up  on  two  ore  lenses,  separ- 
ated from  each  other  by  about  .W  feet  of  gangue  rock,  through  which  a  small 
amount  of  magnetite  is  disseminated. 

The  ore  body  dips  at  an  angle  of  70  degrees  to  the  southeast,  the  hang- 
ing wall  being  amphibolitc. 

On  the  hill  immediately  south  of  the  workings  intrusions  of  granite  are 
seen  in  the  aniphibolite  series. 

In  addition  to  the  two  ore  lenses  of  No.  3  mine,  the  magnetometric 
survey  indicates  a  short  distance  east  and  west  of  these  workings,  several 
other  deposits,  all  of  which  are,  however,  covered  by  drift. 

No.  4  mine,  the  principal  deposit  at  Bessemer,  is  situated  on  lots  4 
and  5,  con.  VI.  It  lies  in  the  limestone-amphibolite  series,  near  its  contact 
with  the  granite.  According  to  the  .magnetometric  survey,  the  total  length 
of  this  deposit  mav  be  estimated  at  about  1,000  feet,  its  western  end  ex- 
leiiaiiiK  400  feet  under  Lilile  MuHet  lake.  The  average  width  nf  the  deposit 
is  roughly  estimateil  to  be  about  50  feet. 


all 
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So  i.ir.  iho  niininu  c>pcraiii)us  haw'  lic.-ii  (Miitim-il  t'>  ilir  ca-ii-rn  lialt 
of  tlu"  tli'posii,  and  till-  «n  .Iter  n.irt  of  tlie  i^k'  t.iki'ti  I'roni  an  open-cut  2u'> 
fell  lonK,  U)  to  (10  feot  wide,  and  with  a  nia\i:mini  d.^piii  of  aboui  t'lO  I'lyi. 
At  'lilt;  wi-st  end  of  tho  oju'ri-cut,  an  iTu-iincd  ;.liafl  lias  iicrii  sunk,  follinvini; 
the  dip  of  till-  on-  ijody.  The  vertical  denih  ol  tho  shaft  is  100  feet,  with 
stations  and  k\cls  cut  at  a  depth  of  ')<)  an(' '.)  t  feel.  ( )re  has  also  been  mi. led 
on  the  '-.est  side  of  the  sliaft,  v''ere,  for  a  distance  "'i  about  100  feet,  the  ore 
has  been  stoped  out  between  i.ie  ")()  i-nd  04  ft.  level-,.  In  width,  the  slope 
varies  from  2!)  to  17  feet,  with  its  north  side  still  in  ore.  The  ore  is  lure, 
however,  of  low  KrMU\  hisjhly  iiii.xwl  with  uaiiKUc  minerals,  and  also  carr\  ini; 
a  rather  high  percentage  of  iron  f  yr't^'^-  ^"'1  'i^**-  llicn.-fore,  been  left. 

JudKiiiR  from  the  results  of  the  maKnetonietric  surveys,  contirnied 
l)y  tlie  distribution  of  a  few  natural  exposures,  we  may  estimate  tlio  total 
ore  area  of  the  seven  lar^;est  deposits  to  be  about  SIl.tJOO  scpiare  feet,  of  wliirli 
50,000  are  attributed  to  No.  4  dcpi^sit. 

This  estimate  does  not,  however,  pretend  to  be  more  than  a  \-ery 
rough  approximation;  besides,  a  considerable  portion  of  this  area  contains, 
no  doubt,  ore  wiiich  has  too  low  iron  content  to  bo  suitable  for  economic 
iron  smelting  without  previous  concentration. 

In  order  to  ascertain  the  suitability  of  the  ore  for  magnetic  concentra- 
tion, tests  have  been  made  at  the  ore  concentrating  laboratory  at  Oaawa 
on  a  shipment  of  lo  tons  of  discarded  ore  fr.im  No.  4  mine.  The  sample  was 
crushed  down  until  -JO  per  cent  of  the  ore  passed  througii  200  mesh,  aiid 
separated  by  the  CJrondal  wet  process.  The  i-sult  of  the  lest  is  siiowii  in 
the  following  table: — 

Analyses  of  Crude  Ore,  Concentrate,  and  Tailings. 

Crude  ore.  Tails.       Concentrates 

Iron 30  oO  4 '  u  67 '  4 

Insoluble  matter 35  157  .  .  .               5  87 

Phosphorus 0  02G  ...               0  007 

Sulptiur 0-314  ...               0185 

Lime -'jfJS  ...  

Magnesia 0030  ...  

It  will  be  seen  from  the  above  figures  that  1'96  tons  of  this  material 
are  required  to  make  1  ton  of  concentrate  with  an  iron  content  of  67'4  per 
cent.  The  percentage  of  iron  in  the  crude  ore  saved  in  the  concentrate 
is  94  per  cent,  while  about  6  per  cent  of  the  iron  content  of  the  ore  is  lost 
in  the  tailings.  The  phosphorus,  although  below  Bessemer  limit,  in  the 
crude  ore,  has  been  depressed  to  a  point  that  should  make  the  concentrate 
very  valuable  for  the  production  of  special  low  phosphorus  iron. 

Rankin,  Childs,  and  Stevens  Properties. 

The  workings,  known  locally  by  these  names,  are  situated  on  lots  10, 
11,  12  and  13,  con.  IX,  of  Mayo,  about  25  miles  northeast  of  Bessemer 
and  about  1  mile  south  of  Herman  post-office. 

The  area  is  chiefly  underlain  b-y  a  fine  grained  mic.i  -rliisr  .ind  a  lime- 
stone-amphibolite  series   intruded   by   granite  and  other   igneous   rocks. 


''-y^^rr 


20 


Tlif  on-  ilfpo-it^  ornir  associalid  with  llic  S(hi^,t  and  aniphibnlito  scri.-s 
mar  the  contact  of  tlio  iy-iifou!.  rocks.  niit<roi>s  of  ore  arc  very  starco, 
the  greater  part  of  the  area  hcin^  licavily  drill  comtiiI.  The  i;oiural  sink" 
of  the  i.on  licarinj;  formation  is  northeast -southwest  witli  a  steep  ilip  to- 
wards the  southeast. 

The  approxiniate  location  of  the  various  ore  deposits  is  shown  on  the 
accompatninj;  map,  l(t2A. 

On  the  Rankin  property,  lot  10,  con.  IX,  considerable  stripping  has 
been  done  e.xposinj;  magnetite  associated  with  hornblende  and  cldoritu 
schist  over  an  area  of  MM  feet   X   tj8  feet. 

On  the  Cliilds  property,  lots  11  and  12,  con.  IX,  4  openitii^s  l,.ive  '.x-n 
made  No.  1  is  a  .surface  stripping  on  the  road  allowance  between  .ot  il, 
cons.  Vlil  and  IX. 

It  shows  a  dark  coloured  hornblende  schist  inipreKuatcd  in  i)laces  with 
ma«iieiiie,  ami  intruded  by  an  igneous  rock  carrying  epidote  and  garnet. 
No".  2  consists  of  an  open-cut  on  the  hillside.  The  face  of  the  cut  is  2(i 
feet  wide  and  shows  magnetite  intrrmixe<I  with  some  garnet,  epidote,  calcitc, 
and  other  gangue  minerals.  No.  '.i  is  an  open-cut.  showing  two  rnagnetite 
lenses  embedded  in  the  ainphil)olile  in  contact  with  a  granite  intrusive. 
No.  4  is  also  an  open-cut  revealing  ore  similar  in  ciiaracter  to  that  seen  in 
working  No.  2. 

On  the  Stevens  property,  lot  1.'5,  con.  IX,  a  number  of  test  pits  and  strip- 
pings  have  been  made.  Judging  from  the  magnetometric  survey  (see  maj) 
1<)2),  the  ore  deposits  on  this  lot  are  of  an  extremely  irregular  character, 
which  is  well  confirmed  by  the  work  done. 

On  the  other  hand  the  straight  continuity  and  breadth  of  the  magnetic 
area  shown  bv  the  magnetometric  survey  on  the  Rankin  and  Chitds  proper- 
ties wouUl  indicate  that  their  pro(x-rties  are  likely  to  contain  ore  bodies  of 
considerable  proportions. 

On  these  two  proper  les  the  total  area  within  which  magnetite  is  likely 
to  occur  hns  lieen  estimated  roughly  at  412.000  sipiare  feet.  Most  of  this 
area  being  heavily  drift  covered,  it  is,  however,  ini[)ossible  to  say  how  large 
a  percentage  of  it  is  actually  occupied  by  ore  until  further  develop  "-nt 
has  been  done. 

Average  samples  of  the  ore  taken  frotn  the  Rankin,  Childs,  and  Stevens 
properties  gave  the  following  analyses:    - 


Rankin. 


'  per  cent. 

InMi :  42-70 

Insoluble  matter 

Silica I  !•■>  !^7 

Phosphorus 0   104 

Sulphur 0  215 

Lime... S  08 

Magnesia 1  "4 

Tilaniuni 0  10 


Childs. 

per  cent. 
42  00 


12 

5;5 

(I 

()(j() 

0 

1()0 

i 

(.) 

2 

00 

0 

10 

Stevens. 

per  cent. 
:50-70 
2:5  00 


0  OSO 
0  015 


\}. 


2 

£ 
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Concfntraling  tests  on  a  shipment  of  ore,  1  89  gross  tons,  from  ilic 
Childti  property,  gave  the  following  result: — 


Analyws  of  Crude  Ore,  Concentrate,  and  Taillnita* 


Crude. 


Iron 

Ins(>lul)le  matter 

Phosphorus. 

Sulphur 

Lime 

Magnesia 


Concentrate. 


.35 

0 

3«S 

8 

0 

083 

0 

04.5 

5 

8:^ 

0 

41 

66  4 
()  09 
0  016 
0  022 


Tails. 
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The  ore  was  crushed  down  until  fiO  per  cent  of  the  material  passed  100 
mesh,  and  separated  by  the  Grondal  wet  process. 


Kennedy  Property. 

On  the  Kennedy  property,  lot  17,  con.  V,  of  Carlow,  an  (X-currence  of 
magnetite  has  lately  been  discovere<l.  The  property  lies  about  IJ  miles 
northeast  of  Boulter  P.O.,  and  may  be  reached  by  wagon  road  from  L'Amable 
station,  on  the  Central  Ontario  rai  Aay,  the  distance  being  about  22  miles. 

The  area  is  heavily  drift  covere<l.  The  formation  is  made  up  of  a  coarse 
grained  mica  granite,  intruding        ^stone  and  an.phibolites. 

A  b(Kiy  of  magnetite  has  been  exposed  by  a  surface  stripping  182  feet 
long  and  in  width  10  to  34  feet.  An  average  sample  taken  across  the  ore 
body  gave  the  following  analysis- — 

Iron 43  70    per  cent. 

Insoluble 10  50 

Phosphorus 0  118 

Sulphur 0020 

The  general  trend  of  the  ore  body  is  N.  25°  W.  It  lies  embedded  in 
the  granite  and  is  cut  in  its  southern  part  by  a  pegmatite  dyke,  3  feet  in 
width. 


Judging  from  the  magnetometric  survey,  the  ore  bfxly  has  a  total  length 
of  about  220  feet.  A  short  distance  farther  north  the  magnetic  survey 
indicates  the  Presence  of  another  ore  body  of  somewhat  smaller  extent  and 
completely  covered  by  drift.  On  the  Allison  farm,  about  850  feet  southwest 
of  the  main  working,  two  strong  magnetic  areas  can  Ix;  seen  on  the  map. 
The  iai  )iier  sLi  ikes  in  a  iiorthwest-stjutheast  direction  and  has  an  approximate 
length  of  about  200  feet.     Both  are  totally  covered  by  drift. 


l,ot  17,  Con.  VII,  Curlow. 

Onl..i  17.  (.•II   \ll,.uli.  ,MinuilifKrniu<l>  iiMix-rly,  a  strotiK  Uit  very 
irregular  iiuiKiuti.:  aitt.Kti..,'   in-lr  .ii.-s  the  |.n-s.MU-.-  o!   s,-vrr,il  .l.Ma'lu- 
Miiall  ..„•  IxKlios.     Tun  small  ..uan.p,  ot  m.i^nvUH-  and  sov.-ral  i*olai..l 
cxi.u,UH>  ..I   Willi.'  .lyMalliii.    lim.-,tM,i.'  ai>,l  aiii!.liil...lu.'.  appatfiUly  lu- 
fliisions  ill  a  laixi-  Kiaiiii.  iiitniMvr,  win;  '.I.MTvr.l  on  tins  lot. 


Lot  AO.  Con.  XIII,  Dunftiinnon. 

On  tlu-  south  -i,l,.  ,A  a  ridvto  running  ta-t  and  wosi  on  lot  M).  mn. 
XIII  of  DuPKan-ion,  an  ..pt-n-iut  lias  Invn  niadi'  cxiioMnv;  a  co.irsf  gramutl 
Kraiiif,  with  ^.HiH-  niai;iiffite.  Tli.-  ore  i^  of  kihkI  i-hararior  as  !,l,osvn  hy 
Vlu'  lollowiiiK  aii.ily.Ms.  Iml  tlur  t-xt.-nt  of  the  oru  ImkIv  h  very  I'miteil.  the 
niamu-tir  attraction  heiiiR  v.ry  weak  only  a  tew  feet  from  the  exposure  of 
maijnctite. 

Ip,„  (I'.l  Cm     per  cent. 

Silica;::::::; i-^o     ;; 

I'hosphoru* 0  "*2 

Sulphur <»  "II 


k 
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Bow  Lake  Iron  Ore  Deposit. 

On  the  north  half  of  lot  21,  con.  X.  and  on  thes.nith  half  of  lot  21,  coti. 
XI  township  ol  Faraday,  some  (Hcurrences  of  ma^;iietue  have  been  l.nm.l. 
The  tirniHiiies  are  situated  on  the  west  side  of  Hr.w  lake,  and  can  easily 
l)e  real  hcd  Ly  wagon  road  from  the  villaRe  of  Bancroft,  a  .listance  of  about 
(i  miles. 

The  riM  k  formation  of  the  area  is  to  a  great  extent  made  up  ul  a  coarse 
Brained  red  granite,  the  chief  constituents  of  which  are  a  pmk  tel.lspar 
with  some  hornl.lende  and  (luartz.  Other  ro.ks  of  the  area  are  crystalline 
linuMone  and  amphibolites,  forming  smalle  .r  larger  inclusions  m  the 
granite. 

The  magnetii.',  a^so^i.ltod  with  mica,  chlorite,  aipatite,  and  ii<.rnblende, 
occurs  along  the  contact  of  the  linu  stone  with  tlie  granite.  It  wiU  be  seen 
from  the  .iccompanying  map  that  there  exisis  a  rather  strong  nia-.-netic 
field,  along  the  west  slope  of  a  hill  trending  north  and  suiith  on  ot  21, 
con  XI.  Several  open-cuts  ;ind  lest  pits  have  been  made  a.ong  the  lino 
but  tione  of  these  workings  has  revealed  any  ore  body  ot  sulticient  size  to 
be  of  economic  importance.  .An  a v,  rage  sample  of  the  ore  g.-ive  the  tolluw- 
ing  analjsis:  - 

Iron "'1'^      percent. 

Silica ■'j:'^    :: 

F'hosphorus 1  "* 

S,,ipi,,.f.   0  070 

Farther  south  on  both  sides  of  the  line  between  concessions  X  and  XT, 
a  strong  but  irregular  attraction  is  found  in  sevoral  places. 


* 


-^J*. 


wfs^m 
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CHAPTER  VI. 

DESCRIPTION  OF  TITANIFEROUS  MAGNETITE  OCCURRENCES. 

Several  small  deposits  of  titaniferous  magnetite  are  found  in  the  district, 
associated  with  the  gahbro-intrusives.  The  character  of  these  deposits, 
their  lack  of  definite  form,  and  the  manner  in  which  they  gradually  shade  into 
the  normal  gaV)bro,  show  that  they  are  only  a  phase  of  the  rock,  in  which  the 
titaniferous  magnetite,  usually  scattered  through  in  small  grains,  is  locally 
concentrated.  The  higli  percentage  of  titanium,  together  with  the  irregular 
extent  of  these  deposits,  render  them  of  little  economic  importance. 

The  Horton  Mine. 

On  lot  57,  west  of  Hastings  road,  Tudor  township,  some  stripping  and 
trenching  has  been  done  on  some  more  deposits  of  magnetite,  which  occur 
at  the  western  end  of  the  lot  near  the  boundary  line  between  the  townships 
of  Lake  and  Tudor. 

The  magnetite  occurs  in  a  gabbro-diorite  into  which  it  seems  to  gradu- 
ally merge.  An  average  sample  taken  by  the  writer  ga\e  tiie  following 
analysis: — 

Insoluble 2900    percent. 

Iron 40 -GO 

Phosphorus 0020 

Sulphur 006 

Titanium 10  00 


Lot  17,  Con.  XI,  Lake. 

On  lot  17,  con.  XI,  of  Lake  township,  some  prospecting  has  been  done  on 
several  small  patclics  of  magnetite  associated  with  gabbro-diorite.  An 
average  sample  taken  from  one  of  the  workings  gave  the  following  analy- 
sis:— 

Insoluble 25'2.5    per  cent. 

Iron 52-40 

Phosphorus 0.012 

Sulphur 0034         |; 

Titanium 15  '31 


Lots  9  and  10,  Con.  XV,  WoIIaston. 

On  lots  9  and  10,  con.  XV,  of  WoUaston,  a  large  intrusion  of  gabbro 
diorite  occurs  with  some  magnetite  disseminated  through  the  rock. 
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